The coal industry is a pillar industry in China. It is very important for risk assessment of listed companies in the coal industry. Selecting 24 listed companies in the coal industry in China as the research object, build risk assessment indicators for listed coal companies from five aspects: debt-paying ability, profitability, operational ability, development ability, and cash flow ability, and use entropy weight method and TOPSIS method to calculate the weight of each index, finally calculated the closeness and ranking of each listed company and the best plan, and provided guidance for the risk management of coal enterprises.
2.literature Review
Overseas studies on financial risks started earlier and the research results were also more abundant. Among them, most scholars' research focused on the relevant variables and evaluation methods in terms of financial risk evaluation, and constructed a variety of financial risk assessment models. Fitzpatrick first used a univariate approach, selected 19 companies, and used bankruptcy and non-bankruptcy groupings to analyze their financial data. Research shows that debt-to-equity ratios and Rate of Return on Common Stockholders' Equity have the greatest impact on corporate financial risks [1] . Altman selected 66 manufacturing companies as the research object, identified 22 financial indicators, and used the multivariate method to determine the five financial indicators with the least errors. The Z-score model was constructed to evaluate financial risks [2] . Doumpos M et al. use multi-criteria classification procedures to assess financial risks, classify the alternatives under consideration (companies, investment projects, portfolios, countries, etc.) into predefined risk categories, and pass case studies on national risk assessment issues to illustrate the efficiency of this method [3] . Toma et al. used the 5-year data of the Yahoo Finance website to study the application of quantitative techniques in financial and insurance risk assessments [4] . Kociu et al. used a linear regression model to analyze the financial ratios issued by SMEs' balance sheets, income and expense schedules, and cash flow statements in the Gjirokastra region during 2009-2013, and assess the capital structure risk, liquidity risk and bankruptcy risk of Albanian SMEs [5] . Chinese scholars started late in the research on financial risk assessment, but they have also gradually received the attention of many scholars.Chen Qian et al. built a risk evaluation system in terms of profitability, cash ability, debt repayment ability, operational ability, and growth ability. Factor analysis was used to extract the common factors with large influence factors, and the scores of each sample company were calculated and used. The clustering method classifies the sample companies for risk level classification [6] . Based on the cash flow statement, Zhang Wenling selects the cash flows generated by the three activities of operation, investment, and financing, designs the financial risk cash flow model for colleges and universities, evaluates the financial risks in college fund operations, and analyzes the reasons for its appearance [7] . Yin Xianan et al. take the biopharmaceutical industry as an example, and select ten indicators from debt service, operations, profitability, growth, and cash flow. The entropy method is used to calculate the weight of each index, and the entropy weight TOPSIS method is constructed based on the theory close to the ideal solution. Evaluation model, research results show that the risk can be quantitatively evaluated [8] . In order to evaluate the financial risks of commercial banks scientifically and reasonably, Cai Yanping et al introduced the risk assessment method of financial risk from the concept of VaR to measure the risk surplus and cash flow of listed commercial banks. It shows that commercial banks generally have good profitability, but some commercial banks have cash flow risks [9] . Duan Shifang uses analytic hierarchy process to construct financial risk evaluation indicators for small and medium-sized enterprises from the perspectives of debt repayment ability, operating ability and profitability. According to the expert's score, the weight value of each evaluation index is calculated, and it is found that the financial risk of SMEs is poor. The biggest reason is the single financing channel [10] . In summary, scholars at home and abroad have gradually used relevant data and models to assess the risk of a certain industry and company in terms of financial risk assessment. Among them, many multi-dimensional and multi-faceted indicators are used in the selection of trend evaluation indicators, while the subjective methods are mostly used to obtain the index weight values, which results in inaccurate evaluation results. By studying the literature, it was found that the method combining the entropy weight method and the TOPSIS method was successively applied in the evaluation of performance, economic strength, and environmental risk, avoiding the phenomenon of artificially manipulating the index weight. At present, there are almost no literatures to apply this method to financial risk assessment. Therefore, based on previous studies, this paper uses TOPSISF method to evaluate the financial risk of listed coal companies based on the weights calculated by using entropy method.
3.Model Construction

3.1Entropy Weight Assignment Method
Entropy weight method is an objective evaluation method to calculate the weight of each evaluation index. The objectivity of this method makes it used in most research fields. If the entropy value calculated by the evaluation index is smaller, it indicates that the evaluation index has a greater degree of variation, and the more it can provide more information, the greater the weight in the evaluation process; conversely, if the entropy value is greater, then the evaluation index will occupy less weight. Assuming that there are m objects to be evaluated and n evaluation indexes, the specific steps for calculating the index weights using the entropy weight method are as follows:
The first step is the standardization of data. According to the data of relevant sample evaluation indicators, the original data matrix is formed:
In this formula, ij r is the evaluation value of the i th evaluation object under the j-th index, in order to avoid the situation where the index data is negative and the weights cannot be calculated, the raw data needs to be standardized as follows: The second step is to calculate the weight of each evaluation index in each evaluation object:
The third step is to calculate the information entropy of each indicator:
The fourth step is to calculate the entropy of each evaluation index:
The fifth step is to finally find the weight of each evaluation index:
Combination of Entropy Weighting Method and TOPSIS Method
TOPSIS method is a multi-objective decision-making method, which is based on the method of ranking a limited number of evaluation objects and idealized goals. Therefore, it is also referred to as the superior and inferior solution distance method. If the index being evaluated is close to the optimal solution and away from the worst solution, then the evaluation object has the best evaluation effect. Conversely, the evaluation effect is the worst. The specific steps for combining entropy weights with TOPSIS are as follows:
The first step is to find the normalized decision matrix based on the original data:
The second step is to weight the normalization matrix and find the weighted matrix according to the index weight value obtained by the entropy method:
The third step is to determine the ideal solution and the negative ideal solution: the ideal solution consists of the largest number in each column of the normalization matrix, and the negative idealsolution consists of the smallest number in each column of the normalization matrix. 
The fifth step is to calculate the closeness of each evaluation object to the ideal solution:
Construction of financial risk evaluation index for coal listed companies
According to the above analysis, the TOPSIS evaluation method needs multi-dimensional indicators to measure the judgment results. Usually the indicators are established on the basis of comprehensive and systematic principles, and the corporate financial risks are usually reflected in many aspects such as debt -paying ability, profitability, operational ability, development ability, and cash flow ability, and they meet the requirements of multidimensional indicators of the TOPSIS method. After reviewing the relevant literature, most scholars also select these dimensions to comprehensively evaluate the financial risks of listed companies in various industries. Therefore, this article also stands on the basis of previous research and selects relevant indicators under five dimensions to construct the financial risk evaluation of coal listed companies. The nature and specific meaning of the indicators are shown in Table 1 below. 
Model application 4.1 Sample Selection and Data Sources
According to the classification of the China Securities Regulatory Commission of industry,this article selects 26 coal listed companies under the coal mining industry as the research object and removes ST Pingneng and ST An Coal from the 26 coal listed companies, and finally selects the 2016 annual data of 24 coal listed companies as a study sample. All research sample data comes from the CSMAR and the listed company's annual report.
Evaluation Index Weight Calculation
According to the calculation formulae (1) to (7) of the entropy method above, using the collected data with the aid of the Excel tool, and the weights of the relevant indicators are calculated, and the index weights are ranked. The specific results are shown in Table 2 below: Judging from the ranking of index weights, in the financial risk evaluation indicators of listed coal companies, the degree of impact on corporate financial risks is the Net profit cash ratio, Receivables Turnover Ratio, Total Assets Turnover, current ratio, Debt Asset ratio, Total cash recovery rate, Increase rate of main business revenue, REA(Rate of Return on Common Stockholders' Equity), Total asset growth rate and ROA(Return on Assets). Among them, the largest weighted value is the Net profit cash ratio, which is approximately 0.36, indicating that the cash flow capability of listed coal companies has a great influence on the financial risk of the company. It also indicates that the coal industry needs sufficient cash flow to ensure the normal operation of the company.
Evaluation of the Financial Risk of Listed Coal Companies
According to the principle of TOPSIS, combined with the first three steps of the above TOPSIS method, the ideal solution and the negative ideal solution of the evaluated index are determined. The specific results are shown in the following table 3: Table 3 The ideal solution and negative ideal solution of relevant evaluation indicators  X1  X2  X3  X4  X5  X6  X7  X8  X9 Combined with the weight values of the above evaluation indicators, using the formulas (10) and (11) above, the Euclidean distances of 24 listed coal companies are calculated. The specific calculation results are shown in Table 4 below: According to the calculation results in the above table, it can be seen that the degree of closeness to the ideal solution of the 24 sample companies selected is different, and the financial risk of listed companies is also not the same, which will increase with the decrease in the posting progress. Among them, the value of closeness of the listed company of Haohua Energy is the largest, which is about 0.59, which means that the listed company has the lowest financial risk among the 24 sample companies; and Big Energy has the smallest degree of closeness, which is about 0.09, indicating that the coal company Among the 24 listed companies, the financial risk is greatest. The posting progress of Lanhua Kechuang and Hengyuan Coal and Electricity is approximately 0.45, ranking second and third respectively, indicating that the two coal listed companies have a relatively low financial risk industry, and the posted progress of the remaining 22 listed companies is less than 0.2, indicating that there is a certain degree of risk.
Conclusion
Based on various factors, this paper comprehensively constructs the risk assessment indicators for coal listed companies from the perspectives of debt repayment ability, profitability, operational ability, development ability, and cash flow ability, and uses entropy method to objectively calculate the weights of each index, and at the same time, it seeks the combination of TOPSIS method. The closeness of each coal listed company to the optimal solution was used to rank the risk degree of each listed company. The research shows that this method can objectively evaluate the financial risks of listed companies in the coal industry and can provide reference for risk control in the coal industry. Therefore, the coal industry must strengthen the centralized management of funds, optimize the allocation of resources, enhance the ability to create value, pursue the maximization of the effect of resource integration, and reduce the financial risks of the company.
